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This was another excellent conference. Attendance 
was up to near record levels this year, indicating a 
more optimistic outlook by the jewellery industry 
and in stark contrast to 2009. The Symposium had a 
strong programme of  presentations covering a wide 
range of  topics and there was something of  interest 
to all attendees. A great feature of  these symposia 
is the networking and the ability to interact with 
speakers and others to share experiences, discuss 
problems and exchange information. 
Gold
Making the choice of  which carat gold alloy to use 
for a particular process route and/or end properties 
is not easy with a myriad of  alloys on the market. To 
help with this, Mauro Di Sauro and his colleagues 
at ProGold Srl, Italy have undertaken a project 
on the “Characterisation of  9, 10, 14 and 18 carat 
gold alloys”.  He reported on the initial results on 
18 ct gold-silver-copper-zinc coloured alloys and 
gold-nickel-zinc-copper white alloys with various 
additions of  grain reﬁners and/or deoxidisers, 
measuring melting range, colour (CIELab), density, 
tensile properties and deep drawing ability as well 
as hardness and nickel release rate. This is good 
basic data that should enable better alloy choices 
to be made.
In contrast, Ann-Marie Carey and Martyn Pugh, 
London, UK gave a very illuminating presentation 
on the hurdles faced by goldsmiths in attempting 
to make complex articles in new high strength 24 
carat gold alloys. The title, “The changing demands 
on the creative process as a consequence of  new 
technologies”, hints at some of  the problems to 
be faced in working with relatively untried alloys, 
in this case 990 Gold, a gold-1%titanium alloy. 
This alloy developed in the 1990s has not found 
much application to date. Pugh had to undertake 
considerable trials before embarking on the actual 
construction of  the jug, involving spinning, soldering, 
casting, ﬁnishing and welding to determine the best 
approach. The duo gave a joint presentation that was 
much enjoyed by all. Needless to say, laser welding 
of  the claret jug proved to be a little unconventional!
Manufacturing processes
In an effort to better understand aspects of  the 
investment casting process, Linus Drogs III, Au 
Enterprises, Michigan, USA  reported on a study to 
determine how the dimensions of  deep holes in the 
patterns from CAD/CAM equipment affect casting 
quality in his presentation, “Volume to surface area 
of  plastic cores, the relative survival rates and overall 
casting quality”. He obtained interesting results but 
could not ﬁnd a clear relationship. Continuing on the 
investment casting theme, Filipe Silva, University 
of Minho, Portugal, looked at thermal gradients 
during solidiﬁcation in his presentation, “On the 
use of  an induced solidiﬁcation process based on 
mold thermal gradients to reduce casting defects”. 
With a simple technique of  air cooling the hot ﬂask 
before casting, he set up a thermal gradient which 
promoted directional solidiﬁcation from outside to 
centre of  the mould during casting, thus reducing 
the risk of  shrinkage porosity, a technique that can 
be easily adopted by casters.
The Japanese technique of  Mokume Gane (‘wood 
grain effect’) was discussed by two speakers. 
Chris Ploof, Pawtucket, R I, USA spoke on, 
“Mokume Gane ﬁring methods and their effects 
on appearances and bond strengths” in which he 
looked at two bonding methods – liquid phase and 
solid phase – to bond the layers of  14 ct palladium 
white gold to sterling silver to produce the initial 
billet. He found liquid phase bonding to be faster 
and easier but a little inconsistent. Cold hand forging 
of  such billets was preferable to hydraulic forging. In 
the second presentation, Jim Binnion, Bellingham, 
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Washington, USA, discussed “The role of  grain size 
and growth on bond strength of  diffusion-bonded 
Mokume Gane”. This was a systematic study of  a 
14 ct pink gold/sterling silver combination and he 
showed that the higher the bonding temperature, the 
more deformation the billet would withstand before 
delamination occurred. He also noted that grain-
reﬁned alloys performed better at the lower bonding 
temperatures than non grain-reﬁned alloys.
Lastly, Steve Adler, USA, spoke about the pitfalls of  
CAD/CAM technologies in his presentation, “CAD/
CAM follies”. He showed that the artist’s imagination 
does not always translate well into practical jewellery 
designs that can be manufactured, despite the 
capabilities of  the computer!
Sustainability
Production of  jewellery from sustainable materials, 
ethically produced, has become of  increasing 
importance to the consumer. However, as 
Mark Danks, Johnson Matthey plc, New York, 
discussed in his illuminating presentation, “Who’s 
responsible? How manufacturers can become 
responsible suppliers in the green-conscious world”, 
there is a basic problem in the deﬁnition of  terms. 
What do we mean by ‘sustainable’, ‘green’, ‘eco-
friendly’, ‘ethically sourced’ and so on?  Danks gave 
an excellent presentation looking at the principles 
of  sustainability and covering aspects such as the 
Kimberley process for diamonds, ‘dirty gold’ and 
what the industry is doing to meet expectations. 
He addressed some of  the difﬁculties in the use of  
such terms in other industries. A sound point that 
responsible jewellery production does not end with 
sourcing of  the raw materials was discussed;the 
whole manufacturing and retail process is important 
too. Danks discussed corporate responsibility and 
the principles of  sustainability. He ﬁnished with the 
platinum industry and what companies like Johnson 
Matthey and Anglo Platinum are doing in terms of  
safety and sustainable development. This was a 
very important contribution to the jewellery industry 




A number of  presentations examined the jeweller’s 
bench and the working environment. Charles 
Lewton-Brain, Alberta College, Canada spoke 
about “Bench design and layout”, which presented 
results of  a survey amongst bench jewellers via the 
Ganoksin project. Predictably, everyone has their 
favourite layouts and ‘tricks’ to organise their tools. On 
the same theme, Arthur Skuratowicz, Anton Nash 
LLC, Colorado, USA, spoke about “Ergonomics 
at the jeweler’s bench” where he considered the 
placing of  tools for easy access. Taking the craft 
jeweller another step, Gary Dawson, Aurum Corp, 
Oregon, USA examined his relationship with the 
customer in his presentation, “Paradigm shift in 
jewelry manufacturing and market structure: An 
examination of  contemporary small shop jewelry 
production – Design to manufacture to retail”. 
He used case studies of  small craft jewellers to 
illustrate how small manufacturers can succeed in 
today’s market.
General
The symposium began with a ‘Basic Metallurgy- 
part IV’ presentation by Chris Corti, CoreGold 
Technology, UK who looked at, “Deformation 
processing, joining and corrosion”. He covered the 
difference between hot and cold working and their 
use, the basics of  soldering, diffusion bonding and 
welding of  jewellery and aspects of  corrosion and 
tarnishing of  precious metal jewellery. Following the 
recent interest in hardness measurement, Boonrat 
Lohwongwatana, Chulalongkorn University, 
Thailand, spoke further, “On hardness” and gave an 
overview of  what is hardness and how it is measured. 
A young student, Katie Radavich, University of 
Wisconsin-Madison, USA, spoke about a student 
money-making project, “The use of  metallographic 
etching as a surface treatment for jewelry”. This 
involved scrap pieces of  aluminium, heat treated to 
grow the grain size and etched, to make earrings and 
similar objects that feature the grain appearance as 
the decorative feature.
The development of  Precious Metal Clay (PMC) 
materials stems back some 15 years or so, but the 
use of  PMC in jewellery-making has never featured 
at the Symposium, although it sells well in the craft 
sector. That changed this year when Tim McCreight 
of the PMC Guild and Brynmorgen Press, Canada, 
gave an awe-inspiring resumé about the clay and 
how it can be moulded and decorated to provide 
creative and innovative items in his talk on “PMC: The 
clay that just might change jewelry”. Tim also peeked 
into the future and predicted new technologies such 
as CAD/CAM and lasers will interact with PMC 
technology in new exciting ways.
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Other precious metals
Silver technology is enjoying a renaissance at this 
symposium and 2010 conﬁrmed this trend. Firescale 
– the formation of  copper oxide sub-surface - is a long-
standing problem and was the topic addressed by 
Patrick Sage, Rio Grande, USA in his presentation, 
“Firescale prevention and removal”. He reviewed the 
cause, its prevention and its removal by acids. He 
also highlighted the possible use of  carbon monoxide 
as an agent to reduce copper oxide ﬁrescale – a 
method not yet in use in our industry.
Tarnishing is another perennial problem and is 
a topic reviewed previously at these Symposia. 
Andrea Basso, Legor Srl, Italy gave an excellent 
overview of  the problem in “The tarnishing of  silver 
alloys: causes and possibilities”. He showed that 
tarnishing is a complex phenomenon depending 
on environment and alloy metallurgy, which is why 
speciﬁc laboratory tests are not always a good 
guide to real behaviour. Basso then went on to 
detail the tarnishing behaviour of  a range of  sterling 
silver alloys, using several tarnishing test methods 
and aimed at developing improved tarnish-resistant 
alloys. Another approach to tarnishing prevention 
is to use a protective coating and Nora Isomäki, 
Beneq Oy, Finland, in her presentation, “Thin-ﬁlm 
anti-tarnish method for silver” demonstrated how 
putting down a very thin transparent oxide coating 
(‘nSilver’) by Atomic Layer Deposition (ALD) can 
result in excellent resistance to tarnishing and white 
spot formation compared to other coating techniques 
including anti-tarnish chemical solutions. 
Investment casting of  silver has been discussed at 
previous symposia, but Jörg Fisher-Bühner, Legor 
Srl, Italy updated our knowledge in his presentation, 
“Silver casting revisited: The alloy perspective”.  This 
focussed on the search for new improved sterling 
casting alloys. He reminded us of  his earlier work, 
reported in 2006, to improve casting quality and then 
launched into new research on casting of  a range of  
silver alloys, with particular focus on silicon additions, 
and their subsequent properties and porosity levels. 
He noted that all alloys have their strengths and 
weaknesses, but they could be sub-divided into 3 
groups: high silicon, low-medium silicon and silicon-
free. Choice of  alloy depends on customer needs, 
and a compromise on desired properties may have 
to be made.
The technology of  investment casting of  platinum 
alloys has not been studied as deeply as gold and 
silver. This position has begun to change with the 
presentation by Dr Ulrich Klotz, FEM, Germany, 
on a major research project carried out with 
several industrial partners and funded by Platinum 
Guild International. Entitled, “The role of  process 
parameters in platinum casting”, Klotz looked at 
the casting of  two casting alloys – 950 Pt-Ru and 
950 Pt-Co. It was found that shrinkage porosity was 
the main issue for heavy items and for lightweight 
ﬁligree pieces whilst form-ﬁlling was a critical 
issue for ﬁligree items. Investment reactions were 
observed for the 950 Pt- Co alloy, independent of  
casting atmosphere and resulted in a blue layer of  
cobalt silicate. This work has shown that casting 
of  platinum alloys is a complex process and that 
careful selection of  casting conditions is important 
if  acceptable castings are to result. 
Paolo Battaini of 8853 SpA, Italy made a signiﬁcant 
contribution to our understanding in his presentation 
“Metallography of  platinum and platinum alloys”. 
Battaini described how to best prepare specimens 
for optical examination, with some emphasis on 
etching techniques, and illustrated this with a 
range of  platinum alloys, dental and jewellery, in 
various metallurgical conditions. Some excellent 
metallographs illustrated how alloy microstructure 
varied between alloys (some are two-phase) and 
metallurgical condition. Complementing this, a 
presentation by Edoardo Bemporad, Roma Tre 
University, Italy, spoke about  new techniques, 
“Focused ion beam and nano-mechanical tests for 
high resolution surface characterisation: Not so very 
far away from jewelry manufacturing”. Focused Ion 
Beam uses a ﬁne beam of  ions to selectively remove 
material and thus mill a shape on the nano-scale. 
When coupled with an electron beam (‘Dualbeam’ 
technology), one can observe the nano-milling 
process in real time. This technique can also be used 
to prepare thin samples for transmission electron 
microscopy (TEM) examination of  microstructure. 
Nano-indentation is a technique for measuring 
hardness in a dynamic way and its use can allow the 
determination of  elastic modulus. Bemporad used 
examples of  Pt-Cu and Pt-Rh alloys to illustrate what 
these techniques can achieve. 
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Concluding remarks
Once again, this proved to be a great technology 
symposium that helps jewellers to improve 
manufacturing quality and to innovate. It is, no doubt 
the premier technology event for jewellers in the 
world and it goes from strength to strength each 
year. Next year is its 25th anniversary.
The Santa Fe Symposium proceedings are published 
as a book and the papers & PowerPoint presentations 
are available on CD. They can be obtained from the 
organisers at www.santafesymposium.org 
The 25th Santa Fe Symposium will be held in 
Albuquerque on 15th -18th May 2011.
Christopher W Corti
